Heat stabilization produced by protein-protein association. A differential scanning calorimetric study of the heat denaturation of the trypsin-soybean trypsin inhibitor and trypsin-ovomucoid complexes.
The irreversible thermal denaturation of the association complexes of bovine beta-trypsin with soybean trypsin inhibitor or ovomucoid was observed with a differential scanning calorimeter. Association of trypsin with either inhibitor results in increased heat stability. The largest effect is observed with beta-trypsin and soybean trypsin inhibitor. At pH 6.7, first order rate constants (s-1) for denaturation at 72 degrees, determined at a heating rate of 10 degrees per min, are: beta-trypsin, 30 times 10-3; soybean trypsin inhibitor, 9 times 10-3; trypsin-soybean trypsin inhibitor complex, 0.4 times 10-3. Under equivalent conditions, rate constants for ovomucoid and trypsin-ovomucoid complex are 4 times 10-3 and 1 times 10-3 s-1, respectively. These changes in rate correspond to heat stabilization of trypsin equivalent to an increase of 16 and 9 degrees, respectively, in its observed denaturation temperature. Rate constants determined for beta-trypsin and trypsin-soybean trypsin inhibitor complex are independent of heating rate; those for soybean trypsin inhibitor and ovomucoid are a function of heating rate. This suggests that predenaturational conformational alterations may be important steps in the denaturation of the inhibitors. Activation energies for denaturation of the complexes and their components are all similar, averaging 70 kcal per mol. The large activation energies observed suggest that denaturation of the complexes is not rate-limited by their dissociation.